Abstract-The PPP project is being implemented in the background of the rapid development of urbanization in China. However, it is difficult to balance the interests of both public and private sectors, which is an obstacle to the development of PPP projects. This paper classifies the equity structure of the PPP project by using the ownership concentration. And then it uses the theory of financial governance to analyze the impact of different equity structures on public and private interests in PPP projects. Next, it uses the cost savings to represent the public interest through a mathematical model. On the basis of satisfying the public interest, to satisfy the private sector's economic benefits by making the private sector not benefit less than the opportunity cost or the required remuneration, and finally the equity structure of the PPP project can balance the public and private interests. Finally, the model will be applied to a specific case which is proved to be practicable. This paper aims to reduce disputes between the public and private sectors in the PPP project and to protect the interests of both sectors, which makes the PPP project proceed smoothly.
INTRODUCTION
China is in the rapid development of urbanization stage, the demand for infrastructure construction is very large. The public-private partnership model such as PPP project relieves the government's pressure on funding and gives opportunities to private sector's development. At present, China's PPP project failure rate is high, there are many reasons, and one of the reasons is that the interests of the public sector and the private sector are not properly consistent [1] . Because public and private sectors demand for different interests, we need a reasonable equity structure to balance the interests of both public and private parties and improve the success rate of PPP projects.
Sheng Hetai, Wang Shouqing and Huang Shuo (2011) summed up the common types of PPP project shareholders based on the analysis of eight PPP projects, and pointed out that the government or the public sector can provide political and financial security for the project, but also bring the private sector the risk of loss of income [2] . Sun Hui, Fan Zhiqing and Shi Ye (2011) analyzed the influence of private sector's price decision on that the government determines the optimal share of the private sector by means of game theory [3] that PPP project should reduce the government investment in condition that public sector is a relative shareholder, which can balance the power of the public and private sectors [4] . Jiang Chunxia and Zhou Guoguang (2016) takes the project cost as a criterion to establish an ownership structure model, compares the comprehensive cost of the PPP project with the traditional project, and obtains the proportion of the equity ratio of the social capital side [5] . Faruqi and Smit (1997) believed that if there are professional companies in PPP project's shareholders, it can improve the operating efficiency [6] . Scharle (2002) pointed out that in the PPP project, the public sector represents the public interest, the private sector simply consider the company's risk interests [7] . Yescombe (2010) argued that short-term investors such as professional companies and long-term investors such as pure investors exist in an equity structure at the same time could reduce the cost of financing [8] . Deepak K. Sharma et al. (2010) argued that the public and private investors have different purposes in PPP project. When determining the equity structure, the public sector needs to be not only attractive to the private sector but also control the cost to protect their own interests [9] .
From the perspective of research status, in the study of PPP project equity structure, the general goal is to minimize project costs or maximize the project income to determine the public or private ratio. 
A. Classification of PPP Project's Equity Structure
The equity structure of the PPP project is classified according to the special circumstances of PPP project and the ordinary company's equity structure.
According to the proportion of the largest shareholder, the PPP project equity structure is divided into two types: highly centralized equity structure and moderate centralized equity structure. Because there are not many types of shareholders in the PPP project, there is basically no decentralized equity structure [10] . Under the highly centralized equity structure, the equity structure is divided into two situations which are that public sector is the major shareholder and private sector is the major shareholder. The moderately centralized equity structure is a mixed type of public sector and private sector.
B. Influence Mechanism
The equity structure is the basis of the financial governance in PPP project companies. Through the financial governance ased on equity structure, to achieve the allocation of financial powers, and ultimately reflect the incentive and restraint roles of the financial governance. In the process, public and private interests are influenced.
Under the determined equity structure, through the allocation of shareholders to enjoy their own financial rights, the main purpose is to form the incentive and restraint mechanism within equity structure. , This mechanism can be understood as a mechanism about the balance of power, so as to achieve the balance of interests. In this mechanism about incentive and restraint methods, the usual incentive method is for small shareholders, the constraint method is for large shareholders.
1) The public sector is the major shareholder
The share of the private sector is small, so the benefits of private sector associated with the overall income of the project are less relevant and lack incentives. The need for restraint is the public sector, which needs to be motivated is the private sector. The public sector should give the private sector some rewards that are positively related to project performance and strengthen the relevance of private sector earnings to the overall revenue of the project, which can motivate the private sector.
2) The private sector is the major shareholder
The private sector has a strong control over the PPP project, the public sector is a regulatory role. The private sector has been fully motivated by this equity structure, and the private sector needs more restraint to avoid its excessive pursuit of its own interests and disregard of social interests.
3) Both public and private sectors are main shareholders
The public sector needs to both constrain and motivate the private sector at the same time in order to reach a balance.
The Table I is the summary of the above analysis. 
A. Public-Private Interest
The introduction of PPP projects in the area of infrastructure construction has largely relieved the public sector of financial pressure, at the right time, can also achieve higher productivity of the private sector. But at the same time, the private sector is mainly pursuing economic interests. Therefore, in the PPP project, in addition to the public interests, the economic interests can also influence the project. But the people who bear the economic interests of infrastructure projects are the social public users, which is contrary to the public interest. But the public sector can not over-suppress the interests of the private sector, because in the case of over-suppression, PPP project has lost the attractiveness for the private sector. In the absence of incentives, the private sector can't play its own advantages in professional level, and even pursue short-term interests and ignore the overall interests of the project, thus undermining the public interest. So it can be seen in the PPP project, sometimes public and private interests are consistent, but sometimes conflict.
The PPP project provides a platform that integrates the advantages of the public sector in financing and the advantages of the private sector in high efficiency, which in general reduces the total cost of the project. But the cost savings are based on the fact that the private sector has been motivated by the PPP project. Therefore, this paper will use PPP project's cost savings compared with the traditional model to represent public interest, the greater the cost savings, indicating the greater public interests.
The economic benefits of the private sector are generally measured by indicators such as internal rate of return(IRR), net present value of the project(NPV), expected rate of return, and payback period. In order to ensure the interests of the private sector, the expected rate of return of private sector will be greater than the opportunity cost or the rate of return.
B. Some Assumptions of the Model 1) Assumption A
This model mainly discusses the PPP project's construction and operation periods, the construction cost is mainly be put in the construction period, we use A to represent this initial input. The cost of operating period is divided into fixed cost and variable cost, fixed cost is amortization of A, the variable cost OM is the operation and maintenance cost of each period.
2) Assumption B The financing cost of the public sector is lower than the private sector.
3) Assumption C We use K to represent the private sector's percentage of shareholding. K have to rise to a critical value, the private sector can be inspired to play their own technical and management advantages, improve their efficiency and save cost. In this paper, ε is the critical value , when k> ε, the PPP project can bring the cost savings.
4) Assumption D
In calculating the economic benefits of the private sector, the revenue used to deduct the cost are those that have been deducted from the principal and interest.
5) Assumption E This paper does not consider the debt factor, so the initial investment A does not refer to the cost of the overall project input, but refers to the investment put by public and private sectors in the name of equity investment.
C. Build the Model
The following model notations are used in the remainder of this paper: K = the private sector's percentage of shareholding T = the length of the operation period A = the initial input by public and private sectors in the name of equity investment F = the fixed cost in operating period OM = the operation and maintenance cost in operating period ε= the critical value that private sector can be inspired S = if k> ε, OM=OM-S，S is the cost savings V = regardless of whether the private sector can be motivated, V is always part of the OM Rt = when time=t, the revenue deducted from the principal and interest r = equity financing cost ratio r1 = public sector's financing cost rate r2 = private sector's financing cost rate I = public and private sectors' total inputs r3 = the expected rate of return of private sector According to the assumptions, F is amortization of A,
Since the duration of the PPP project is very long, so we assume that t ，so we can get
According to assumption c,
In the case of PPP projects, the total cost of equity investment put by the public and private sectors is:
If we use traditional model to build the infrastructure,
In this paper, we use cost savings to represent public interest, the ∆I is the cost savings,
To satisfy the economic interest of private sector,
D. Analysis of the Model
In the above model, a model reflecting the public interest and economic interest is constructed. We will analyze the model combined with the classification of PPP project equity structure.
1) The public sector is the major shareholder In the premise of that public sector is the major shareholder, we can judgment the k≤ε, in this kind of equity structure, the private can't be motivated at all, at this time the project cost savings is limited,
Because r1<r2, ∆I<0 The economic interest pursued by private sector, k (Rt-F-OM), because k is low in this kind of equity structure, so we can judgment the economic interest in low.
In all, the overall cost savings from the private sector to the project isnot significant in this kind of equity structure, while the private sector's own economic interests are also low.
2) the private sector is the major shareholder In this kind of equity structure, we can make sure that k>ε, the private sector can be motivated,
If ∆I≤0, k≥ (r2− 1) , the public interest can't be satisfied, so we don't discuss this situation. If ∆I>0, kA(r 1 -r 2 )+S > 0, k<
, the public interest can be satisfied. k>ε K , k< ( 2− 1) from the two limitation factors, we can get (r2− 1) ≥ε
At this time,
So, ∆I∈(0,S-εA(r 2 -r 1 )) (19)
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In the range of k, the greater the value of k is, the more favorable for private to maintain his or her own economic interests.
3) Both public and private sectors are main shareholders In this kind of equity structure, we can't determine the relationship between K and ε, so we have no idea whether private sector can be motivated. The classification is discussed below:
If k≤ε, we can refer to the situation that public sector is the major shareholder.
If k>ε, we can refer to the situation that private sector is the major shareholder.
IV. CASE STUDY
The case is a national road project, using PPP model to construct. The franchise period is 8 years, of which the construction period is 1.5 years and the operation period is 6.5 years. At the end of the franchise, the project is transferred to the government or its designated department. Because there are few charging mechanisms in the national road, the source of remuneration for the private sector is government subsidies. The entire project cycle is eight years, PPP project company end with the project.
The total capital of the PPP project is 300 million yuan. Among them: the registered capital is 100 million yuan, the city government invested 20 million yuan, occupying 20% in equity structure; Engineering Contracting Bureau invested 10 million, occupying 10% in equity structure; Industry fund invested 70 million, taking 70% in the equity structure. Both Engineering Contracting Bureau and Industry fund are belong to private sectors, so private sectors occupying 80% in equity structure.
The cost rate of public sector financing is 7.06%, while the private sector financing cost rate is 9%, and the private sector requires a rate of return of 12%. The fixed investment in the project during the operation period is 4.2 million yuan each year. According to the experts, the project saves 4.15 million yuan in operation period compared with the traditional model because of the introduction of social capital. From the investor's point of view, the total inflow cash after discounted is 50002 yuan, the total outflow cash after discounted is 36776 yuan.
According to the previous case background, you can get the parameters required in the following model: A = 300 million V = 4.2 million K = 80%（k in unknown in the analysis below） r1 = 7.06% r2 = 9% t = 6.5 years S = 4.15 million r3 = 12% All of the following calculations are in ten thousand
According to the above parameters,
Since we are here to analyze the existence of cost savings in the equity structure, so the situation that public sector is the major shareholder could be excluded. In this case, from the production to operation, the main role is the private sector, the public sector is mainly from the early to ensure the smooth development of the project and later to ensure the realization of the interests of the private sector recovery, so in this case of PPP project, private sector can be adequately motivated. So we can refer that:
k>ε,
In order to achieve the public interest, the cost savings ΔI must be greater than zero,
Calculate the revenue of the project based on the cash inflow and outflow from the investor's perspective, At this time, ∆I= -400k+350 = -400*0.333+350 = 216.8
V. CONCLUSION
On the basis of relevant theories, this paper classifies the equity structure of PPP projects by using the concept of ownership concentration. Based on the theory of financial governance, we study the influence mechanism of different ownership structure on public and private interests in PPP project. And then establish a mathematical model of the selection of equity structure of PPP project based on the balance of interests between public and private. Through the above research, this paper has the following conclusions:
A. Conclusion 1 Infrastructure PPP project can be classified into three types according to its features: public sector is the major shareholder, private sector is the major shareholder , both
International Journal of Engineering and Technology, Vol. 10, No. 4, August 2018 public and private sectors are the main shareholders.
B. Conclusion 2
In the situation that public sector is the major shareholder, the public sector needs to take additional incentives for the private sector to protect the economic interest of the private sector. In the situation that private sector is the major shareholder, the private sector is primarily constrained by the public sector, avoiding its excessive pursuit of economic interests and damaging the overall interests of the project. If the equity structure is under moderate centralized, the public sector is both motivating to ensure that the PPP project is attractive to the private sector and that the benefits of the private sector are justified by restraint.
C. Conclusion 3
This paper establishes a mathematical model for the selection of the equity structure of PPP projects based on the balance of public-private interests. The mathematical model can optimize the equity structure of PPP projects and satisfy the interests of both public and private parties.
